Targeting lymphocyte Peyer's patch adhesion molecule-1: a relay approach to gut immunization.
Targeting vaccines to dendritic cells (DCs) can enhance responses to weak vaccine antigens. Although there are molecules that are relatively specific for the various DC subsets, there are none that are both region-specific and DC-specific. This has provided some limitation to targeting regional DC populations. We proposed that these limits could be overcome by targeting antigens not to the DC subsets directly but to cells that persistently seek out and closely interact with DCs, namely lymphocytes. To investigate this hypothesis, we targeted antigens to a unique population of gut-homing lymphocytes and then looked at the induction of immune responses at this site. Using an anti-LPAM-1 (Lymphocyte Peyer's patch adhesion molecule-1; alpha(4)beta(7) integrin) monoclonal antibody (mAb) as a model antigen, we found that targeting gut-homing lymphocytes could significantly elevate the gut mucosal IgA response. Moreover, such a strategy greatly elevated the systemic IgG as well as IgA response. We found that LPAM-1-targeting enhanced the localization of antigen to both the systemic and mucosal lymphoid compartments where both IgA and IgG responses were induced. We also found that any parenteral route of delivery sufficed. Overall, targeting unique populations of lymphocytes may provide a strategy for ferrying antigen to sites that such lymphocytes home to.